Subtilisin-like proprotein convertase PACE4 is required for skeletal muscle differentiation.
Most growth factors stimulate myoblast proliferation and prevent differentiation, whereas insulin-like growth factors (IGFs) promote myoblast differentiation through the phosphatidylinositol 3-kinase (PI3K) pathway. Subtilisin-like proprotein convertases (SPCs) are involved in cell growth and differentiation via activation of pro-growth factors. However, the role of SPCs in myogenesis remains poorly understood. Here we show that PACE4, a member of the SPC family, plays a critical role in myogenic differentiation of C2C12 cells. PACE4 mRNA levels increased markedly during myogenesis, whereas the expression of other member of SPC family, furin and PC6, remained unchanged. The expression pattern of pro-IGF-II, which is processed extracellularly by SPCs, was similar to that of PACE4. The expression of shRNA targeting PACE4, but not furin, suppressed the expression of the muscle-specific myosin light chain (MLC). Interestingly, reduced expression of MLC was restored following treatment with recombinant mature IGF-II. Finally, we demonstrated that the PI3K inhibitor LY294002 blocked the induction of PACE4 mRNA, a result not observed when another myogenic differentiation inhibitor, SB203580 (p38 MAP kinase inhibitor), was employed, indicating the presence of a positive feedback loop regulating PACE4 expression. These results suggest that PACE4 plays an important role in myogenic differentiation through its association with the IGF-II pathway.